Objective: Approximately one-third of children in the USA are either overweight or obese. Understanding the perceptions of children is an important factor in reversing this trend. Design: An online survey was conducted with children to capture their perceptions of weight, overweight, nutrition, physical activity and related socio-behavioural factors. Setting: Within the USA. Subjects: US children (n 1224) aged 8-18 years. Results: Twenty-seven per cent of children reported being overweight; 47?1 % of children overestimated the rate of overweight/obesity among US children. A higher percentage of self-classified overweight children (81?9 %) worried about weight than did self-classified under/normal weight children (31?1 %). Most children (91?1 %) felt that it was important to not be overweight, for both health-related and social-related reasons. The majority of children believed that if someone their age is overweight they will likely be overweight in adulthood (93?1 %); get an illness such as diabetes or heart disease in adulthood (90?2 %); not be able to play sports well (84?5 %); and be teased or made fun of in school (87?8 %). Children focused more on food/drink than physical activity as reasons for overweight at their age. Self-classified overweight children were more likely to have spoken with someone about their weight over the last year than self-classified under/normal weight children. Conclusions: Children demonstrated good understanding of issues regarding weight, overweight, nutrition, physical activity and related socio-behavioural factors. Their perceptions are important and can be helpful in crafting solutions that will resonate with children.
Childhood obesity is a systemic problem requiring multilevel, transdisciplinary approaches to stem the epidemic (1) . Recent data indicate that approximately one-third of children and adolescents in the USA are either overweight or obese (2) , and this represents a tripling over the past few decades. Significant disparities exist along lines of race/ethnicity (3) , income level (4, 5) , geography (5) and age (6, 7) . Children from minority backgrounds, those living closer to the poverty line, those living in the southern section of the USA and older children are at greater risk for obesity. The childhood obesity epidemic is also growing globally and the prevalence of childhood overweight has increased in almost all countries in recent years (8) . While a few recent analyses indicate that childhood obesity prevalence may have peaked or even declined (9) in the USA after years of steady increase (2, 5, 10) , contemporary rates of obesity remain at a dramatically high level, posing significant risks to the health of the nation's children (11) (12) (13) (14) . As a result, the current generation may have a shorter life expectancy than their parents for the first time in history (13) . Given the stubborn nature of the condition once it is established, proactive strategies that begin early in life are needed to support prevention of becoming overweight.
Data from parents in the USA and other countries indicate that they are concerned about their children's diet, physical activity level and weight status (15) (16) (17) . Understanding parental concerns is important for effective obesity prevention interventions (14) , as parents have a unique role in promoting healthy behaviours to their children. However, children are also decision makers and are developing independent thinking when it comes to their eating and activity behaviours. Therefore, it is important to also give weight to children's views and concerns.
A few recent studies have shed light on children's perceptions. A systemic literature review of perceptions of children in the UK showed that children focused more on the social impact of body size and weight than on health (18) . A recent study in China showed that underestimation of childhood overweight is common among both children and mothers in China, particularly for children with the highest BMI (19) . A cross-sectional study of US 14-17-year-olds based on the Youth Risk Behaviour Survey (2003) showed that children's perceived weight status is negatively associated with self-reported academic performance, regardless of actual weight status (20) . A study of thirty-six low-income 5th grade students in one school in the US Midwest (21) showed that students accurately perceived their weight status and that their perception of parenting strategies was significantly associated with their BMI. Another study conducted in the US Midwest of seventeen obese 8-12-year-olds demonstrated confusion about physical activity requirements and a disconnect between knowledge of healthy practices and actual health practices (22) . However, it is unclear how a large cross-section of children views the childhood obesity epidemic in terms of how it relates to short-and long-term health, self-perception, peer acceptance and society.
To have a meaningful impact on children's behaviours, and ultimately weight status, interventions and policies must be crafted with an understanding of what children feel they need, are capable of accomplishing, and have influence and control over. The objective of the present research was to survey a cross-section of US children to better understand their perceptions of weight, overweight, nutrition, physical activity and related socio-behavioural factors.
Methods
Harris Interactive (a leading market research firm) was commissioned by child obesity researchers at Tufts University to conduct an online survey containing a series of seventeen questions focused on weight, nutrition and physical activity in January 2010 within the USA. Survey questions were fielded as part of a larger survey of US 8-18-year-olds covering a range of topics. The sample was obtained from the Harris Poll Online (HPOL) opt-in panel of millions of respondents. Invitations for the HPOL panel were emailed to a stratified random sample identified as US residents aged 13-18 years and to a stratified random sample identified as US residents aged 18 years or older with a 8-17-year-old child in the household. Respondents were invited through password-protected email invitations to participate in the survey. The HPOL panel was recruited through hundreds of sources using diverse recruitment methods in order to minimize selection bias.
Among 1258 US children aged 8-18 years surveyed, thirty-four surveys from children who were not attending school were excluded. The resulting 1224 surveys were split into two groups: tweens (8-12 years, n 479) and teens (13-18 years, n 745). Standard demographic information was collected. Figures for age, gender, race/ethnicity, parental education, urbanicity and region were weighted where necessary to bring them into line with their actual proportions within the population.
Questions were designed by childhood obesity researchers. Careful and intentional wording was used due to the sensitive nature of the topic. The questions covered areas of interest including self-assessment of weight; percentage of US children they believed to be overweight; why is it important/not important for a young person to not be overweight; how much worry is associated with being overweight, not having enough money, doing well in school, being hurt in a car accident or getting heart disease or diabetes; whether young people understand the consequences of overweight; why overweight is occurring in kids; what they felt adults should know to help people their age be a healthy weight; and whether they had talked with anyone about how to achieve a healthy weight or how not to be overweight (e.g. parent, friend, doctor, teacher).
There were twelve opinion-type questions with 4-or 5-point Likert scale responses ('very likely' to 'not likely at all'; 'a lot' to 'not at all'), three multiple choice questions representing what children likely know/believe and two open-ended questions allowing write-in options. Likert scale responses were re-coded to binary due to small cell values at the outer limits of the scale. Children were asked to provide a self-assessment of their own weight status by selecting one of five possible response options: 'very overweight', 'slightly overweight', 'about right weight', 'slightly underweight' and 'very underweight'. These responses were re-coded to 'overweight' and 'under/normal weight'. Quotes from responses to open-ended questions were edited for typing errors and spelling when necessary. However in an effort to capture the ways in which children express themselves, grammar was not corrected.
Frequencies for all survey response categories are reported. Further, response differences between categories of overweight children and under/normal weight children, race/ethnicity, parental education, urbanicity and region were compared using Pearson's x 2 test. Significance levels, where appropriate, were set at P # 0?05. Analyses were done using SAS version 9?2.
The study was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects were reviewed and approved by the Tufts University Institutional Review Board according to standard procedures. Table 1 summarizes the demographics of the study population. Unweighted and weighted percentages are shown for age, gender, race/ethnicity, parental education, urbanicity and region.
Results

Demographics
Estimate of own weight status and national trends Table 2 shows data on children's self-assessment of their own weight status. When asked to categorize themselves, 27?0 % of children (21?3 % of tweens and 31?4 % of teens) reported being overweight. This compares with a national rate of 34?7 % of 6-19-year-olds with BMI at or above the 85th percentile, based on the most recent National Health and Nutrition Examination Survey (NHANES) data (2) . When asked to give an estimate of what percentage of children in the USA are overweight (Table 3) , 42?9 % had an accurate estimation that approximately one-third of US children are overweight. However a similar proportion (47?1 %) overestimated, thinking that half or more of US children are overweight. Table 4 shows the responses of children to five separate questions about things that might be worrisome to them, stratified by self-categorized weight status. Among the questions asked, the highest percentage of children who self-categorized as under/normal weight reported worrying about doing well in school (64?4 %) or having enough money (64?4 %). High percentages of children who self-categorized as overweight also worried about school (75?2 %) and money (78?2 %). However, when asked how worried they were about being or becoming overweight there was a large difference between children who self-categorized as overweight and those selfcategorized as under/normal weight, with 81?9 % of self-categorized overweight children reporting worrying compared with 31?1 % of self-classified under/normal weight children. Similar trends were found when the responses from tweens and teens were separated. Therefore among the questions asked, weight status was the top worry to children who considered themselves overweight.
Topics of worry
Importance of not being overweight and consequences of overweight When asked how important it is for a person of their age to not be overweight, 91?1 % of children responded that it was somewhat important or very important. When children who chose somewhat/very important were asked why it is important for a person their age to not be overweight, both health-related and social-related reasons were given to this open-ended question. Examples of health-related quotes:
'Because being overweight at any age isn't good. If you eat too much and don't exercise now those bad habits may stick with you' (9-year-old female).
'first, if you're already overweight, you have chances of getting diabetes. second, you could get heart diseases and you could not live as long as a healthy person' (10-year-old female).
'Might get Diabetes' (11-year-old male).
'because it can lead to other health problems that may lead to death' (12-year-old male). 'im youngybeing overweight will just make getting older harder to do healthily' (17-year-old male).
Examples of social-related quotes:
'Because the other kids tease you if you are which makes for a long day' (9-year-old male).
'Because if you are overweight kids look at you differently and they treat you differently' (10-yearold female).
'because you are fat and slow and put most of your energy into exercising instead of issues or problems or school' (11-year-old male).
'if you are fat you get picked on and people are mean to you' (14-year-old male).
In response to four separate questions about the likelihood of a particular consequence if someone their age is overweight, the overwhelming majority of children reported that if someone their age is overweight they will likely be overweight in adulthood (93?1 %); they will likely get an illness such as diabetes or heart disease in adulthood (90?2 %); they will not be able to play sports well (84?5 %); and they will be teased or made fun of in school (87?8 %).
Reasons for overweight Figure 1 shows responses of children when asked to choose three out of ten possible reasons why some people at their age are overweight. Of the choices provided, eating or drinking too much sugar, candy or soda (70?4 % of tweens, 64?2 % of teens); consuming too much food (56?9 % of tweens, 47?8 % of teens); and consuming food with too much fat (48?7 % of tweens, 52?5 % of teens) were the top three selections.
When asked an open-ended question about what adults need to know to help people their age to be a healthy weight, 41?6 % of children gave food/nutritionbased responses, 9?2 % gave physical activity-related responses and 19?4 % gave responses involving both food and physical activity; 20?0 % of responses involved neither nutrition nor physical activity; and 9?7 % were ambiguous or non-responses. Teens in general provided Table 4 Topics that are a worry to children; US children (n 1224) participating in an online survey, January 2010 *Questions: 'How worried are you abouty?' more specific responses than tweens, as would be expected based on maturity level. Some examples of responses:
'to teach us not to eat too much like my mom does. fruit instead of candy, junk food only once in a while' (8-year-old male).
'Make sure they know the best foods to eat and how to play with us so we exercise' (8-year-old male).
'We need to eat more fresh meats, fruits and vegetables. Chicken fingers and french fries are easy to make but very unhealthy. We also need to drink more water and less juice or soda' (10-year-old female).
'We need lots of exercise/play time. That we need to eat balanced amounts of food -not too much of any type of food. Also, having a loving relationship with kids help in how they see themselves' (11-year-old female).
'They need to know how to make exercising fun and exciting so people my age that are overweight will be more willing to exercise' (13-year-old female).
'be smart when buying groceries for the family and know what is in the food you are giving your kids' (15-year-old male).
'They need to know what a healthy weight is. They need to have a better understanding of nutrition. They need make their kids exercise' (16-year-old female). Figure 2 shows responses to the question 'During the past year, have you had a serious discussion with any of the following people about how you can be a healthy weight and not be overweight?' More than one selection could be made in response to this question. Self-categorized overweight tweens and self-categorized overweight teens were more likely to have spoken with someone about their weight over the last year than self-categorized under/ normal weight tweens and teens, with only 21?9 % of overweight tweens and 34?6 % of overweight teens saying that they spoke to no one, compared with 57?1 % of under/ normal weight tweens and 56?0 % of under/normal weight teens. Self-categorized overweight tweens spoke most often with their mothers (57?9 %) and self-categorized overweight teens spoke most often with their friends and others of similar age (67?7 %). A significant proportion of self-categorized overweight teens (40?1 %) also spoke to their mothers. There was also some communication with doctors/nurses (30?7 % of self-categorized overweight , teens, aged 13-18 years) participating in an online survey, January 2010. Children were asked to select three reasons that are important. The choices were: 'it's not safe for them to walk or play outside'; 'they don't have enough gym or PE classes at school'; 'they eat or drink too much sugar, candy or soda'; 'they eat or drink food that has too much fat'; 'they eat or drink too much food'; 'their parents are overweight'; 'it's too easy to get foods and drinks with lots of sugar'; 'it's too hard to get fresh fruits and vegetables'; 'something else (TEXT BOX)'; and 'I don't know'. 'Lack of exercise/PA'; 'prefer computers/TV/video games'; and 'laziness/don't get up and move' were coded categories of 'something else (TEXT BOX)' responses. (Abbreviations: PE, physical education; PA, physical activity; TV, television)
Discussions about weight issues
tweens; 22?6 % of self-categorized overweight teens) and other adults (35?1 % of self-categorized overweight tweens; 22?6 % of self-categorized overweight teens). Of the selfcategorized overweight children who did speak with someone, a high proportion (66?5 % for tweens and 70?2 % for teens) reported speaking with more than one person.
Analyses based on demographics
Analyses of survey data based on race/ethnicity, parental education and urbanicity showed no significant differences. There was a regional difference with respect to self-categorized weight status, with a higher proportion (40 %) of children in the southern part of the USA reporting being overweight compared with other regions (18 % East, 22 % Midwest, 20 % West).
Discussion
This cross-sectional sample of US children demonstrated concern and were knowledgeable about issues regarding weight, overweight, nutrition, physical activity and related socio-behavioural factors.
When asked to categorize themselves, 27?0 % of children reported being overweight. This compares with a national rate of 34?7 % of 6-19-year-olds with BMI at or above 85th percentile, based on the most recent NHANES data (2) . This finding is in line with those reported in a recent study of seventeen obese 8-12-year-olds in the US Midwest in which 42 % of these overweight children reported that they were underweight or normal weight (22) . Similar trends have been reported internationally, as demonstrated by a study in China showing that underestimation of childhood overweight is common among both children and mothers in China, particularly for children with the highest BMI (19) , and a European study (23) showing that overweight children were less able than normal weight children to correctly assess their own body weight. In the present study 42?9 % of the children had an accurate estimation that approximately one-third of US children are overweight. However, a similar proportion (47?1 %) overestimated, thinking that half or more of US children are overweight. The high percentage of children who overestimated the national rate of overweight, along with self-assessment of overweight at lower than the national rate, may reflect a shift in cultural weight norms among today's children and may be an indication that they see themselves as smaller than their peers or the population around them. A recent study in Italy showed that higher regional obesity prevalence was associated with lower maternal perception of their child's weight status, suggesting that what is common has a greater likelihood of being perceived as normal (24) . A similar shift in perception of weight status among US children may explain the findings reported here. Such changes in cultural weight norms and perceptions must be considered when crafting strategies to address the issue of childhood obesity. A high percentage of children, both those who selfcategorized as overweight and under/normal weight, reported worrying about doing well in school and about having enough money. However, when asked how worried they were about being or becoming overweight there was a large difference between children who selfcategorized as overweight and those self-categorized as under/normal weight, with 81?9 % of self-categorized overweight children reporting worrying compared with 31?1 % of self-classified under/normal weight children. These results are consistent with a study of Scottish 15-year-olds in which worrying about weight was also found to be more prevalent among obese children (25) and a study in Germany showing that obese children and adolescents had more weight concerns than their normal weight counterparts (16) . Therefore there are similar concerns in the USA and other countries, and weight status is a significant worry and an additional burden borne by children who consider themselves overweight or obese.
Children overwhelmingly agreed (91?1 %) that it was important to not be overweight at their age and gave both health-related and social-related reasons in open responses. This is in contrast to a literature review performed in the UK which reported that children focused on the social impact of body size rather than health issues (18) . The overwhelming majority of children reported that if someone their weight is overweight they will likely be overweight in adulthood; they will likely get an illness such as diabetes or heart disease in adulthood; they will not be able to play sports well; and they will be teased or made fun of in school. A recent study of 1555 adolescents at two high schools in Connecticut also reported that youth perceive frequent and multiple forms of weight-based victimization (26) . The findings reported here show that children have a clear understanding of the long-and short-term negative consequences of being overweight, both now and in the future as adults. This understanding is perhaps the result of public health education and regular exposure to health-related claims and advertising, such as claims associated with food advertising. The findings highlight the potential for children to be an important part of crafting and executing solutions, given that they clearly understand and worry about the long-term implications of being overweight.
When asked to choose three of ten possible choices, children selected eating or drinking too much sugar, candy or soda; consuming too much food; and consuming food with too much fat as the top three reasons for overweight at their age. These food-related choices ranked ahead of parents being overweight or the two physical activityrelated options provided (not enough gym or physical education classes at school; not safe to walk or play outside).
However one limitation of this question is that a broader physical activity-related response such as 'lack of exercise/physical activity' was not one of the choices provided. Children who entered a response that was coded as 'lack of exercise/physical activity' had to select 'something else' and write into the text box. It is possible that 'lack of exercise/physical activity' would have been one of the top three reasons selected if the choices were presented differently.
Responses to an open-ended question about what adults need to know to help people their age to be a healthy weight also focused more on food/nutrition than on physical activity. These perceptions are in line with studies showing that in adolescents, increase in moderate physical activity was not associated with change in weight status (27) , possibly due to increased dietary intake or body composition changes in response to physical activity (27, 28) . However, an increase in highintensity physical activity was effective in reducing body fat, although not BMI (28) . National data suggest that a wide range of strategies, including modifications in dietary intake and physical activity, can be utilized in reducing the imbalance in energy intake and expenditure (energy gap) associated with weight gain (29) . The findings reported here show that although children have an understanding of the importance of dietary intake and physical activity in maintaining a healthy weight, there is an opportunity for increased education and awareness of energy balance, and the role of both dietary intake and physical activity.
Children who self-categorized as overweight were more likely to have spoken with someone about their weight over the last year than those who self-categorized as under/ normal weight. When they did speak with someone, self-categorized overweight tweens spoke most often with their mothers and self-categorized overweight teens spoke most often with their friends and others of similar age. This is in line with the greater importance placed on peer relationships as children move into teenage years. In addition a significant proportion of self-categorized overweight teens also spoke with their mothers, underscoring mothers' unique role in promoting healthy eating and activity behaviours to their children (14) . There was also communication with doctors/nurses and other adults. A high proportion of self-categorized overweight children reported speaking with more than one person about their weight issues over the last year. Therefore children who see themselves as overweight are discussing the issue with trusted individuals, providing opportunities for effective intervention and further underscoring the increased burden borne by overweight children. A recent analysis of NHANES data (30) showed that less than one-quarter of parents of overweight children reported having been told by their health-care professional that their child is overweight. In addition the choice of terminology used by health-care providers when communicating about children's weight and obesity plays a role in effective motivation to lose weight (31) . Therefore the individuals with whom children are speaking need to be well informed and to communicate effectively about the issues.
Analyses of data by race/ethnicity, parental education and urbanicity showed no significant differences. It is possible that differences in weight status did not show up in these analyses partly because weight was self-reported. However, when analysed based on geographic region, a higher proportion of children in the southern part of the USA reported being overweight compared with other regions. This is in line with national data showing the highest obesity rates in the southern part of the USA (5) . Limitations of the present study that must be taken into consideration include the fact that while every effort was made to craft questions carefully, there is the possibility that question design may have influenced responses. In addition, surveys were conducted online and there was no way to ensure that responses were those of children alone and not influenced by parents. To be part of the study an email address was needed and access to a computer, although not necessarily a home computer. Participants could complete the survey at a computer away from the home, e.g. at a public library. In spite of this, online sampling may result in lesser representation from lower-income children who do not have Internet access in the home. While a telephone survey may have generated a more random sample than the online survey, telephone surveys also have limitations such as higher representation of those with land-line telephones in their homes and lower response rates. Telephone surveys are also not age-appropriate, as questions and response options read over the telephone may be more difficult for a child to follow than written questions and response options. Many parents are also reluctant to allow their children to participate in telephone surveys.
Children typically do not participate in large-scale decisions that affect their well-being, which may explain why some past obesity prevention efforts have been unsuccessful. There is a definite lack of studies that capture opinions and concerns of a large cross-section of children about weight, overweight, nutrition and physical activity issues (18) ; hence the value and importance of the data presented in the current study. Data reported here show that children have a good understanding of issues regarding weight, overweight, nutrition, physical activity and related socio-behavioural factors. Adding their voices to the evidence base will allow children to have an influence over future policies, interventions and treatment decisions. The incorporation of these data into decision-making processes will help organizations to develop and tailor appropriate programmes.
